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Purpose

This project evaluated water qualitgprovements made in the Lower Little Wolf River Watershed from Best
Management Practices installed in the watershed from 1997 through 2008 as part of the Lower Little Wolf
River Priority Watershed Projecihe Lower Little Wolf Watershed wadentified a&the drainage area
downstream of Big Falls to the Little Wolf River confluence with$Stmeith Branch of the LittlgVolf River
nearRoyalton (Map 12). This project determined if the goals of the Priority Watershed Project to protect and
improve the watershed water quality were met by collecting fish, aquatic macroinvertebrate, habitat,
temperature, and inorganic chemistry information throughout the shatbr

Methods

During the growing season of 2QIEotal Phosphorus (TRamples were collected 12locations once per
month from May through Octobéfable 1, Map 12). In addition to the TBample, Total Dissolved
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Phosphoru$TDP) samples were cattedin August through October 20H 10 of the 12 locations in Table 1
Thirdly, Dissolved Nitrates + Nitrites as Nitrogen (BHDIO2 as N) samples were collected in June and August
2015 at 12 locations in the Lower Little Wolf River Watershed (Tabld-ially, Total Suspended Solids

(TSS) samples were collected in May through October 2015 at 10 of the 12 locations in TAbkafnples

were collected using the stand&DNR grab sampling method for a totaldd9samples (WDNR 2014).
Neither basdbw nor storm or snowmelt event sampliwgre targeted during this project, following the
protocol of Wisconsin Consolidated Assessment and Listing Methodology (WisCALM 2dbdever, the

June sampling was conducted following a rain ebased upon thational Oceanic and Atmospheric
Administration (NOAA) historical precipitation data (NOAA 201@dditionally, the August and October
samples were collected during baseflow conditions (NOAA 20A8)nutrientsamples were shipped to
Wisconsin State Laboratory of Hygiene (WISLOH) for analysis. The WISLOH entered all sample analysis da
into theWDNR Surface Water Integrated Monitoring System (SWIMS) database.

SWIMS Station ID Site Name Surface Water WBIC
10030800 Beaver Creek 280 ft downstream CTH O 283000
693129 Blake Creek at SH 22 280900
693145 Little Creek at Cth O 280700
693141 Little Wolf River at Cth BB 272400
693151 Little Wolf River at Cth C 272400
10043199 Little Wolf River atRailroad St TraHManawa 272400
693163 Lower Little Wolf River at Bridge Rd 272400
693131 Shaw Creek at Cth O 283100
693130 Spaulding Creek at Cth G 284900
693142 Spiegelberg Creek at Sh22 Wayside and Cemeter 279600
693143 Thiel Creek at Swan Rd 280100
10016223 Whitcomb Creek Cth OO 283400

Table 1: Inorganic Chemistry Monitoring Sites Sampled in theLower Little Wolf River Watershed May
Through October 2015
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Map 1' Northern Half of Lower Little WoIf Rlver Watershed Sample Locations in 2015.
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Map 2: Southern Half of Lower Little Wolf River Watershed Sample Locationsin 2015

Eleven creek and river locations waaanpled for aquatic neeoinvertebrates in October 20(ap 1-2, Table

2). Blake Creek and its South Fork were sampled in May 2016 for macroinvertebrates to fill out the dataset
(Map 1, Table 2).All sites were sampled using the WDNRiidelines for Collecting Macroinvertebeat

Samples from Wadable Strea(@600). A Dshaped kicknet with 600 micron mesh was used at all sites by
standing upstream from the net and placing it firmly on the stream bed while digging into the substrate with tt
heel or toe to free the macroinvertafars from the substrate. Riffles were targeted at each of the sites, but if
none were present then overhanging vegetation, woody debris, or other vegetation would be Shiaplesl

done by jabbing the net into the vegetation to free the invertebades representative sample of the aquatic
macroinvertebrate community, a minimum of 100 aquatic macroinvertebrates collected in each sample was
targeted. The aquatic macroinvertebrates were preservediB ®7d et han ol solution i
jars I f necessary, multiple AMasono jars were use
organic material was collected with the aquatic macroinvertebrates. Within the next 24 hours, the samples w
represerved with another-BD% ethanol solutin. Samples were taken to the UWSP Aquatic Entomology
Laboratory (AEL) for lowest possible taxonomic identification. Staff at the AEL editee data intdhe

SWIMS database 18016



SWIMS Station ID Site Name Surface Water WBIC
10030800 Beaver Creek 280 ft downstream CTH O 283000
10013573 South Fork Blake Creek US Cth E 282100
10016782 Blake Creek at Cth K 280900

693129 Blake Creek at SH 22 280900
693145 Little Creek at Cth O 280700
693141 Little Wolf River at Cth BB 272400
693151 Little Wolf River at Cth C 272400
693147 Little Wolf River at Hwy 22 Near Symco 272400
693131 Shaw Creek at Cth O 283100
693130 Spaulding Creek at Cth G 284900
693142 Spiegelberg Creek at Sh22 Wayside and Cemeter 279600
693143 Thiel Creek at Swan Rd 280100
10016223 Whitcomb Creek Cth OO 283400

Table 2 Aquatic Macroinvertebrate Monitoring Locations Sampled in the Lower Little Wolf River
Watershedin 2015and 2016

Between July and September 20d&adable h surveys were conducted atsiteés(Map 1-2, Table 3)

Wadable fish surveys were conducted at 10 of the 11 sites listed in Tab&aer Creek at County WO

was dry during the scheduled sampling eyetod therefore, no survey was conductdde 13 wadable fish
surveys wereonducted following the WDNSuidelines for Assessing Fish Communities of Wadable Streams
in Wisconsin2001). All 13 wadable sites were survea July through September 20d6ring the guidance
recommended summer time survey peri&tkeam flow and ater chemistry data was recorded at each

wadable site prior to conducting the fish survey. The wadable fish survey stations were a minimum of 35 tims
the mean stream width (overall minimum of 100 meters, overall maximum of 400 métersiter sledstream
shockemith a 4000 Peak Watt generateas usedor 6 of the 13 wadable sites with appropriate stream width
and/or depth A 12 Volt, 18 Amp Hour batterpowered backpack shocker was usedrfof the 13sites based
upon t h emaldwidéamddegth. Catch per effort sampling procedures were used for this project (no
particular species was targeted, all captured). A single upstream pass was made using 0.125 inch mesh net:
collect the fish. At the end of the station, captured fish wergifolsl and counted and all game fish were
measured for length. Once all data was collected, the fish were returned to the creek. Fish survey data was
entered into th&/DNR Fisheries and Habitat Management Databes®iD) by WDNR Water Resources

staff.



SWIMS Station ID Site Name Surface Water WBIC
693151 Little Wolf River at Cth C 272400
693147 Little Wolf River at Hwy 22 Near Symco 272400
693141 Little Wolf River at Cth BB 272400
693128 Whitcomb Creek US Cth E 283400

10016223 Whitcomb Creek Cth OO 283400
693154 North Fork Blake Creek US Cth E 281500
10013573 South Fork Blake CreekUS Cth E 282100
693129 Blake Creek at SH 22 280900
693143 Thiel Creek at Swan Rd 280100
693142 Spiegelberg Creek at Sh22 Wayside and 279600
Cemetery Rd
693130 Spaulding Creek at Cth G 284900
693145 Little Creek at Cth O 280700
693131 Shaw Creek at Cth O 283100

Table 3 Wadable Fish SurveylLocations Sampled in the Lower Little Wolf River Watershed between
July and September2015.

Onset Hobo Pendant thermistors were deployed to collect temperature data frahtddgh October &t4
locationsin the Lower Little Wolf River Watershed (Table 4, Ma2)L Temperature measurements were taken
once per hour at each location from May thro@gioberor November Temperature measurements were

taken with an Onset Hobo Pendant thermistor attached to a fence post driven into the stream bed obthe cree
river. The thermistor was attached to the fence post in such a manner as to suspend the thermistornn the wa
column low enough to stay under water in low flow conditions and high enough to not get buried in bottom
substrate (~ 6 inches above the bottom). The thermistor was placed in a shaded location when possible.
Temperature data were uploaded into the SWtabase by WDNR Water Resources staff.

SWIMS Station ID Site Name Surface Water WBIC
693151 Little Wolf River at County Hwy C 272400
693147 Little Wolf River at Hwy 22 Near Symco 272400

10043199 Little Wolf River at Railroad St Trail 272400
693128 Whitcomb Creek US Cth E 283400
10016223 Whitcomb Creek Cth OO 283400
693154 North Fork Blake Creek US Cth E 281500
10013573 South Fork Blake CreekUS Cth E 282100
693129 Blake Creek at SH 22 280900
693143 Thiel Creek at Swan Rd 280100
693142 Spiegelberg Creek at Sh22 Wayside an 279600
Cemetery Rd
693130 Spaulding Creek at Cth G 284900
693131 Shaw Creek at Cth O 283100
10030800 Beaver Creek 280 ft downstream CTH O 283000
693145 Little Creek at Cth O 280700

Table 4: Temperature Monitoring Locations in the Lower Little Wolf River Watershed Sampled From
May through October 2015.



Quantitative habitat surveys were conducted at 10 locations in the Lower Little Wolf River Watershed
October 2015 (Table,Map :2). In May 2016, a quantitative habitat survey was conducted in Little Creek at
County O (Table 5, Map 2)All sites weresurveyed following the WDNRSuidelines for Evaluating Habitat of
Wadable Stream@002). Each quantitative habitat survey station length was 35 times the mean stream width
of the survey station. Following the determination of station length, the sta®divided into 12 transects.

At each transect, substrate, sedimentation, erosion, water depth, and riparian land use data were collected.
WDNR Water Resourcestaff entered the quantitative habitkata into thé=HMD.

SWIMS Station ID Site Name Surface Water WBIC
693151 Little Wolf River at Cth C 272400
693147 Little Wolf River at Hwy 22 Near 272400

Symco
693141 Little Wolf River at County Hwy BB 272400
10016223 Whitcomb Creek Cth OO 283400
10013573 South Fork Blake CreekUS Cth E 282100
693129 Blake Creek at SH 22 280900
693142 Spiegelberg Creek at Sh22 Wayside & 279600
Cemetery Rd
693143 Thiel Creek at Swan Rd 280100
693130 Spaulding Creek at Cth G 284900
693145 Little Creek at Cth O 280700
693131 Shaw Creek at Cth O 283100

Table 5 Quantitative Habitat Survey Locations in the Lower Little Wolf River Watershed Conducted in
October 2015and May 2016

Results

The2015TP sample analysis resuitsthe Lower Little Wolf River Watershe@nged from0.0172 mg/L at
Spaulding Creek in May to 0.749 mgdk Thiel Creek in July (Table Thart 2). The TP sample analysis
results in the Little Wolf River Mainstem rangigdm 0.0182 mg/L at County HW{ in October to 0.209 mg/L
at County Hwy BB in June (Table 6, Chart Bour of the 12 locatiosin this project had an average TP
concentration (mg/L) exceeding tiéisconsinAdministrative Code ch. NR 102.06(3)(b) water qualiiyecra
(WQC) forcreeksand riversat 0.075 mg/L (Table-@, Chart 22). Eightof thel2locations had average TP
concentrations less than the WQC (Tablg €hart 12). The aveage TP concentrations for the difes inthis
project ranged from 0.03#6g/L in the Little Wolf River at County Hwy C to 0.2958 mg/L in Thiel Creek at
Swan RoadTable 67, Chart 12).



Month of Little Wolf Little Wolf River | Little Wolf River at | Little Wolf River

Sampling | River at Hwy C | at Bridge Road Railroad St Trail at Hwy BB
Event (mg/L) (mg/L) (mg/L) (mg/L)
May 0.0211 0.0466 0.0363 0.0307

July 0.0354 0.0407 0.0782 0.0613

September 0.037 0.0492 0.066 0.0682

Average 0.0376 0.0586 0.0784 0.0741

Table 6: Total Phosphorus Concentrations and Averages of Samples Collected in thewer Little Wolf
River Mainstem from Upstream to Downstreamin 2015
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Chart 1: Total PhosphorusConcentrations and Averages of Samples Collected in th®wer Little Wolf

River Mainstem from Upstream to Downstream in 2015with 0.075 mg/L WQC red line).




Spiegelberg

Whitcomb Blake Thiel Spaulding Shaw Beaver .
S;Vrgglte Creek at Creek at Creek at g;;eeli:rt Creek at | Creek at Creek at L;;ttl?_'Cregk
Month | HWyOO | Hwy22 | SwanRd gy Y1 HwyG | HwyO Hwy O (m‘é"/{)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
0.0271 0.0296 0.169 0.0357 0.0172 | 0.0738 0.204 0.25

0.0364 0.749 0.0466 0.0517 | 0.073 0.667 0.284

0.0347 | 0.0633 0.222 0.047 0.0371 | 0.0582 0.128

0.0427 | 0.0725 0.2958 0.0437 0.0394 | 0.07367| 0.2595 0.2123

Table 7. Total Phosphorus Concentrations and Averages of Samples Collected in the Tributaries of the
Lower Little Wolf River Watershedin 2015 (Beaver Creek was dry in August 2015)

Total Phosphorus Concentrations and Averages in the
Lower Little Wolf River Tributaries in 2015
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Chart 2: Total Phosphorus Concentrations and Averages of Samples Collectedtive Tributaries of the
Lower Little Wolf River Watershedin 2015(with 0.075 mg/L WQC red line). (Beaver Creek was dry in
August 2015)
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At 10 of the 12 TP sample locations, TDP analysis was conducted on samples collected in August, Septemb:
and October 206. The 2015 TDP concentrations in thewer Little Wolf River Mainstem ranged from 0.0138
mg/L at County Hwy C in October to @56 mg/L at Railroad St Traih September (Table, €hart 3. The

2015 TDP concentrations in the Tributaries of the Lowsle Wolf River ranged fron®.0137 mg/L in

Spiegelberg Creek in Septembebt&72 mg/L in Little Creek in September (Table 9, Chart 4).

Month of Little Wolf Little Wolf River | Little Wolf River at | Little Wolf River
Sampling | River at Hwy C | at Bridge Road | Railroad St Trail at Hwy BB
Event mg/L mg/L mg/L mg/L
September 0.0292 0.0337 0.0556 0.0622
Average 0.0216 0.0243 0.0418 0.0382

Table 8: Total DissolvedPhosphorus Concentrations and Averages of Samples Collected in the Lower
Little Wolf River Mainstem in 2015.

Total Dissolved Phosphorus Concentrations and Averages in
the Lower Little Wolf River Mainstem in 2015
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Chart 3: Total Dissolved Phosphorus Concentrations and Averages of Samples Collected in the Lower
Little Wolf River Mainstem in 2015.



Spiegelberg

Whitcomb Blake Thiel Spaulding Shaw Beaver .
S;Vrzﬁlte Creek at Creek at Creek at géemeeli;t Creek at | Creek at Creek at L;‘il?_'Cregk
Month | HwyOO | Hwy22 | SwanRd gy Y1 HwyG | HwyO Hwy O (m‘é"/{)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Aug 0.0245 0.0353 0.0951 0.0312 0.0309 0.054 N/A 0.152

Oct 0.018 0.0253 0.0894 0.0212 0.0201 | 0.0304 | 0.0443 0.0971

Table 9: Total Dissolved Phosphorus Concentrations and Averages of Samples Collected in Tributaries of
the Lower Little Wolf River Watershed in 2015. (Beaver Creek was dry in August 2015)

Total Dissolved Phosphorus Concentrations and Averages
in the Lower Little Wolf River Tributaries in 2015
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Chart 4: Total Dissolved Phosphorus Concentrations and Averages of Sampl@sllected in Tributaries
of the Lower Little Wolf River Watershed in 2015. (Beaver Creek was dry in August 2015)

At the 12 locations in Table NO3+NO: as N analysis was conductedsamples collected in June and August
2015 (Table 10, Chart 5)l'he 2samples at County Hwy C had the lowest and highesttNOz as N
concentrations in the Lower Little Wolf River Mainstem, 0.863 mg/L in June and 2.24 mg/L in August 2015,
respectively (Table 10). TH015 NQ+NOz as N concentrations of the Tributariesloé Lower Little Wolf

River Watershed ranged from 0.0785 mg/L in June in Whitcomb Creek to 2.01 mg/L in Aulgitts iBreek
(Table 10, Chart
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Sample Location June August
Little Wolf River at Hwy C 0.863 2.24
Little Wolf River at Bridge Road 1.27 1.26
Little Wolf River at Railroad St Trail 1 1.88
Little Wolf River at Hwy BB 1.14 1.19
Beaver Creek at Hwy O 0.474 N/A
Blake Creek at Hwy 22 0.861 1.27
Little Creek at Hwy O 1.67 2.01
Shaw Creek at Hwy O 1.71 0.143
Spaulding Creek at Hwy G 0.052 0.473
Spiegelberg Creek at Cemetery Rd 0.177 1.22
Thiel Creek at Swan Rd 0.853 0.868
Whitcomb Creek at Hwy OO 0.079 1.3

Table 10: Dissolved Nitrates + Nitiites as Nitrogen Concentrationgmg/L) of Samples Collected in the
Lower Little Wolf River Watershed in 2015. (Beaver Creelas dry in August 2015)

Nitrate+Nitrite as N Concentrations in the Lower Little
Wolf River Watershed in 2015
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Chart 5: Dissolved Nitrates + Nitites as Nitrogen Concentrations (mg/Lpf Samples Collected in the
Lower Little Wolf River Watershed in 2015. (Beaver Creekwas dry in August 2015)
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TSSanalysis was conducted on samples collected af e 12 Lower Little Wolf River Watershed project
locatiors during the same sampling events asnf®15 TSS samples were collected once pertmfnom

May through OctobefTable 1112, Chart §. Wisconsin does not have a water quality standard for TSS;
however, this data provides useful information about the watershed, background information for future
comparison, and additional support for adding these systems to the3G8dAist for habitat degradatiofhe

TSS concentration of the Lower Little Wolf Riviglainstemranged from No Detection (ND), which is <2.0

mg/L, to 33.5 mg/L in June at County Hwy BB (Table Chart §. The TSS concentrations of the Tributaries

in the Lower Little Wolf River Watershed ranged from ND to 67.4 mg/L in July in Shaw Creek at County Hwy
O (Table 12Chart §.

Month of Sampling Event | Little Wolf River at Hwy C | Little Wolf River at Hwy BB

May ND 4.2

June 22.3 33.5

July 4.2 ND

August 3.2 ND
September 4.4 5.8
October ND ND
Average 5.27 8.25

Table 11 Total Suspended Solid€oncentrations and Averagegmg/L) of Samples Collected in the
Lower Little Wolf River Mainstemin 2015 (ND = No Detection) (Limit of Detection 2.0 mg/L Used for
Average Concentration Calculation)

. . Spiegelberg .
Whitcomb Blake Thiel Spaulding Shaw Beaver .
Sé\vn;gle Creek at Creek at Creek at gg?neeli;t Creek at | Creek at Creek at Lgililvcvregk
Month Hwy OO Hwy 22 Swan Rd Rd y Hwy G Hwy O Hwy O (mg/)ll_)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

May 6 3.6 54 3.8 2.2 8.75 17.8 9

Jun 6.4 35.7 13.4 ND 4.4 11.3 2.4 8.25

Jul 54 11.2 7.4 9.2 8 67.4 4.4 10

Aug 3.2 2.8 54 6.4 2 54 N/A 4.6

Sep 54 6.4 3.8 12.4 3.2 6.67 15.7 7

Oct 2 ND 2.4 3.8 ND ND 5.8 ND

Ave 4.733 10.283 6.3 7.12 3.633 16.92 9.22 6.808

Table 12 Total Suspended Solid€oncentrations and Averages of Samples Collected in the Tributaries
of the Little Wolf River Watershedin 2015 (Beaver Creek was dry in August 2015)ND = No Detection)
(Limit of Detection 2.0 mg/L Used for Average Concentration Calculation)
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Chart 6: Total Suspended Solids Concentrations and Averages (mg/L) of Samples Collected in the Lower

Little Wolf River Watershed in 2015 (Limit of Detection 2.0 mg/L Used for Average Concentration

Calculation)

Aquatic macroinvertebrate communities were sampldd #bcations irOctober2015 (Table 2). In addition,

macroinvertebrate samples were collected from Blake Creek at County K and its South Fork at Gounty E
May 2016(Table 2) Some aquatic macroinvertebrate species are tolerant of environmental degradation, whil

some specieare moderately tolerant, and some others are intolerant. Based upon the representative

macroinvertebrate sample collected and their associated tolerance to environmental degradation, an Index o

Biotic Integrity (MIBI) was calculated to indicate the wadgiality conditionof the streanor river (Table 13,
Chart 3. In general, the higher the MIBI score, the better the water quality rating for a watefuel\IBI
scores ranged frol.63 in Little Creekat County Oto 8.3 in theLittle Wolf River at Couty BB (Table 13,
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Chart 7, Photo)1 The Condition Categorider the13 sitesranged frontairto Excellent The 3 Little Wolf
River Mainstemsamplesiemonstrated a macroinvertebrate community that ranged from hsonmg slighto
no apparent impa¢tom environmental degradatiohe 10tributary macroinvertebrate communities indicated

significantto some slighimpactfrom environmental degradation.

SWIMS Station 1D Stream queand Macroinvertebrate IBI Condition Category
Location Score
693151 Little Wolf River at Cth C 7.91 Excellent
693147 Little Wolf River at Hwy 718 Good
22 Near Symco
693141 Little Wolf River at Cth BB 8.3 Excellent
10016223 Whitcomb Creek Cth OO 3.65 Fair
South Fork Blake Creéek
10013573 US Cth E 6.05 Good
10016782 Blake Creek at Cth K 5.78 Good
693129 Blake Creek at SH 22 6.84 Good
693143 Thiel Creek at Swan Rd 4.83 Fair
693142 Spiegéberg Creek at 6.13 Good
Cemetery Rd
693130 Spaulding Creek at Cth G 6.47 Good
693145 Little Creek at Cth O 3.63 Fair
693131 Shaw Creek at Cth O 4,73 Fair
10030800 Beaver Creek at Cth O 5.17 Good

Table 13 Aquatic Macroinvertebrate Index of Biotic Integrity Scores and Water Quality Condition
Category in the Lower Little Wolf River Watershedin 2015 and 2016
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Wisconsin Wadable Macroinvertebrate Index of Biotic
Integrity Scores and Condition Categories in 2015 and 2016
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Chart 7: Aquatic Macroinvertebrate Index of Biotic Integrity Scores and Water Quality Condition
Category in the Lower Little Wolf River Watershed in 2015 and 2016.
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Photo 1:Little Wolf River at County BB facing downstream. Photo taken by D. Bolha on September'9
2015.

Between July and September 8013 sites inthe Lower Little Wolf River Watershedere surveyed for
representative fish communities. Some fish species are tolerant of environmental degradation, while some
species are moderately tolerant, and some others are intolerant. Based upon the representative fish collecte
during the survey ahtheir associated tolerance to environmental degradation, an Index of Biotic Integrity
(FIBI) was calculated to indicate the water quality of ezeekor river (Table 14, Chart)8 The FIBI scores
ranged from 20 irshaw, Thiel, and Littl€reels to 100in the Little Wolf River atCounty Hwy C (Table 14,
Chart §. The Condition Category for tHe sites ranged from Poor to Excelle#ll 3 fish surveys in the

Little Wolf River Mainstem indicate a Condition Category of Excellent, with the FIBI sconggigafrom 90 to
100. Threeof theremaining 10 tributargites demonstrated a Condition Category of Exce([Ealble 14, Chart

8). Two sites had ad@hdition Category of Good and 2 sites showed a Condition Ggte§&air. The

remaining 3sites had a @nhdition Category of Poor based upon fisk surveys (Table 14, Char}.8

Each fish community surveyed was used to verify or update the modeled Natural Community for that stream
segment. The modeled Natural Communitythar Little Wolf River was veried as CoeWarm Mainstem

from County Hwy C to County Hwy BBEach ofthe 1@ r i but ary streamsd Natur a
changed based upon the fish caught in the survey (and any historical known surveys in that stream segment,
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